NOTES ON THE LIFE HISTORY AND HABITS OF PEGOMYA BRASSICAE By W. J. SCHOENE Late cabbage is one of the important farm crops in many sections of western New York. In general the crop is profitable. It grows vigorously and thrives on many types of soils, and will usually make a crop even when conditions are somewhat unfavorable. The greatest obstacle to the successful culture of late cabbage is the cabbage maggot, Pegomya brassiere, which attacks the plants while they are in the seed bed. The insects arl? so abundant some seasons that farmers are not able to grow sufficient seedlings for their plantings. Different methods have been adopted by the farmers to cope with the problem but, in general they have not been successful. In taking up this problem it was apparent that no progress could be made in protecting seed beds until there was more definite data regarding the life history of the cabbage maggot, especially the period of oviposition of the first brood of adults. This insect has received attention for three seasons and it is desired to present some of the results of this study.
Oviposition of the Fitst Brood of Flies
To determine accurately the period during which the bulk of the eggs are deposited was an important part of the problem. The observations recorded in Table I were made by examining each day, or twice every three or four days a varying number of plants grown in the open field. The usual procedure was to remove the eggs and soil from a number of plants and add other soil containing no eggs. After an interval of a few hours the same plants were examined and the number of eggs noted. The data presented is intended to show the period of greatest abundance.
It is probable that our notes do not show the first eggs deposited and it is quite certain that a few eggs were deposited throughout the month of June.
The Number of Days from Egg Deposition to Appearance of Adults
Believing that the widely divergent periods mentioned by various workers for the pupal period were unnatural, and that the insects under ol;>servation had been unduly influenced by laboratory conditions, the following experiment was planned in order to place the insects as nearly as possible under the same conditions as those in the field. In 1909 a number of 8-inch flower pots were filled with sterilized earth and in each were planted cabbage plants that had l;>een grown in the greenhouse.
Before transplanting, the plants were carefully examined to" insure their freedom from eggs and maggots. The pots were then covered with cheese cloth to avoid parasites and reinfestation. In 1910 the work was repeated in the same manner, except that a modification of the "Tower" cage was used instead of the pots. Eggs were then placed on the soil close to the plants. With the exception of renewing the food in some of the breeding cages of 1909, the insects upon hatching were permitted to feed, pupate and emerge without interference. Both seasons the cages were sunk in the soil, and it is believed that the moisture and temperature conditions were about the same as in the surrounding earth.
In 1909 only twenty-three adults were bred from eleven breeding pots, the small number being due possibly to dry weather and insufficient food. The period from egg deposition to appearance of adults ranged from twenty-seven to sixty-one days, with an average of forty-three days. Eighty-two per cent of the individuals emerged within forty-five days.
The record for 1910 is shown in the following table: 
The extent of time from the laying of the eggs to the appearance of the adults, ranged from thirty-four to eighty-eight days, with an average of fifty-five days. Fifty-four per cent of the adults emerged within forty-five days.
Larval Stages and Number of Days Required for the Larva to Mature
Efforts to breed the insect in the laboratory and to observe the larval ecdyses have not met with success. Some cast-skins were secured, but not with sufficient regularity as to be certain of the stages. The data given below in Table III was secured by growing in the laboratory a number of larvre which were hatched the same day . . Each succeeding day several of these were killed and preserved. By this meanS a series of larvre were obtained which ranged in age from one to eighteen days. One or more larvre of each lot was measured and the cephalo-pharyngeal skeleton mounted in balsam.
A study of the chitinous structures indicate three well-marked stages for the l-r larvre. These instars may be known by the difference in the size and shape of the cephalo-pharyngeal structures.
The increase in size of the different individuals of the series was not proportional to the age. In some instances larvre of the same age would vary so in size that one would be three times as large as the others. These variations did not appear in the chitinous structures of these individuals. Aside from the difference~in size which mark the three stages, there is a thickening or blackening of the chitin which becomes very pronounced in the older larvre. Thus the amount of .pigment, together with the size of the skeletal parts would indicate the age of the larvre more closely than the dimensions of the individual. In the examination of the larvre previous to the separation of the chitinous structures, it was noted that all the larvre possessed the bifed caudal tubercles ascribed to brassiere by Fitch in his eleventh report. ..
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Aerial Habits of the Larva
The question of removing the stumps from the field after the cabbage crop has been harvested has frequently been discussed by entomologists. The advisability of such a procedure depends upon the numbers of injurious insects that would be killed or avoided. To obtain data on this point a number of fields were inspected in this locality and on Long Island.
The stumps examined, and especially those from which <learly" cabbage had been cut, were found to contain maggots. Some of these were feeding upon the root, but the majority of them were found in the upper part of the stalk, at the base of the leaves and in the cortex of the adventitious buds. The maggot has generally been considered a subterranean insect, and little mention seems to have been made to an aerial habit. The fact that in some fields a large percentage of the larVal work in the top part of the plant during September and October is thought important because of the possibilities of reducing the numbers of these insects by the timely removal of these crop remnants. Adults and eggs have been observed in considerable numbers about these adventitious buds, and their presence is partly understood because of the great numbers of these buds or sprouts that appear after the cabbage is cut. It is probable that the adults are attracted to the "sprouts" because of the tender growth. Rough estimations, based on the examination of 50 to 100 plants in ea.chof .11 number of fields indicate from 300 to 1,500 maggots per acre.
Effect of Plowing on Pupre
For this experiment a seed-bed badly infested with maggots was selected. The injury to the roots of the plants in this bed was so general that the entire planting was abandoned by the owner.. The soil was very light and sandy, and the plot on which the bed was located had just enough slope to carry off the surface water. Two portions of the bed in which the injuries seemed equal were chosen, and on June 23d one was plowed to the depth of six or seven inches and harrowed. The next day a small cheese-cloth SCreen6 x 24 feet, such as is used in this locality for the protection of seedling cabbages, was erected over each part. (Bul. 301, N. Y. Sta.) As the flies emerged from the soil they were collected, the dates and numbers taken being as follows: The difference in the numbers collected from the two plots was so apparent, from the first, that a yard of the soil adjacent to each of the screened beds was sifted to determine the relative position of the pupre in the plowed and the unplowed soil. The first and second three inches of soil were sifted separately. The numbers of pupre found are recorded in the following table. It should be noted that in the square yard of plowed soil only 37.2
per cent of the pUpal were found in the first three inches, while in the unplowed plot 93 per cent were found in the first three inches. It seems hardly possible that the facts as presented could be accounted for, other than the direct effect of cultivation. Prior to this experiment the two plots were covered with seedlings at the rate of. 200 or more per square yard and these were either killed or their roots so badly injured that they.were unfit for use. For this reason it is thought that the numbers of pupre in the two plots must have been approximately equal before the ground was plowed.
OVIPOSITION AMONG TREE-CRICKETS
By P. J. PARROTT In the JOURNALOF ECONOMIC ENTOMOLOGY, Vol. 2, pp. 124-127, a brief account was given of the work of Oecanthus niveus De Geer on apples, and O. nigricornis Walker on raspberries. The present paper deals with observations on the egg-laying habits of these sper:ies and of O. quadripunctatus Beut. The crickets on which these studies were made were captured in the same raspberry planting, and single pairs of each species were confined in breeding cages in which were growing both apples and raspberries. The number tmder observation were ten pairs of niveus, six pairs of nigricornis and four pairs of quadripunctatus.
also probably frequented for purposes of oviposition. The common occurrence of adults in raspberry plantations has raised the question if the species really oviposits in raspberry canes. Repeated examinations of vines in one planting have tended to cast doubt as to such a habit, and the evidence indicates that the cricket prefers other plants for the deposition of its eggs. When apples and raspberries were grown together in the same cage niveus invariably laid its eggs in apples, but in the absence of other plants it would deposit eggs in raspberries.
Nigricornis and q7tadripunctatus always preferred raspberries, but when it had no alternative, nigricornis sometimes laid eggs in apple wood, usually selecting the tips of the new growth.
Process of Egg Deposition
In brief, the process is as follows: The female, having selected a suitable spot on the plant, first gnaws a hole in the bark. She then advances forward, and moving the ovipositor at right angles to her body, Rheinserts the tip of it in the wound and proceeds to bore the hole for the reception of the egg. The drilling is accomplished by a thrusting and rotating motion of the ovipositor. After boring to a suitable depth the egg is deposited. An adhesive substance is then discharged which is kneaded about the egg by the ovipositor; then withdrawing this organ, she reverses her position and completes the process by capping the opening with small particles of bark, which are held firmly in place by the mucilaginous substance surrounding the egg.
The actual time consumed in the process of egg deposition varies apparently with the species. The period of laying an egg also differs in eAient with individuals of the same species. In ovipositing in apple wood of an inch and a half in diameter, adult females of niveus spent from seven to sixteen minutes in gnawing a cavity in the bark, fr<?m twenty-seven to seventy-six minutes in drilling with the ovipositor, and from three to five minutes in depositing and disguising the egg. The eggs are laid singly, and if~he female is not disturbed as many as four eggs may be deposited in the neighborhood of each other during one night.
In depositing their eggs in raspberries females of nigricornis spent much less time in the various operations. From twelve to seventeen minutes were occupied in boring the hole with the ovipositor, and from five to eleven minutes in laying and disguising the egg and in gnawing an opening preparatory to drilling. As the preparation of a niche for the egg in raspberry canes by nigricornis is more rapidly accomplished than by niveus in apple wood, so the number of eggs JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 4 deposited in the same interval of time by the former will usually be higher than that of the latter. A female of nigricornis was observed to lay seventeen eggsin a cane during one night, which greatly exceeded the number deposited in the same time in apple wood by niveus. The eggs of nigricornis were laid in linear series. The number of eggs in a row are variable. Of twenty-five egg masses selected at random, the number ranged from. one to eighty-one, giving an average of thirty eggs to a row. The number of eggs in a series is sometimes increased by several ovipositions at varying intervals by the same female. The females of quadripunctatus in breeding cages deposited their eggs in rows similar to nigricornis in the petioles of the leaves. The injuries to the plant are not so extensive as with the latter species, and the scars are therefore much less conspicuous.
The oviposition period and the numbers of eggs deposited by the females of the three species are as follows: 
